DEVICE FOR MEASURING THE

TEMPERATURE OF LIQUID AND GASEOUS HYDROGEN

- CONTRACT NAS8-11862

0700:1161 APRIL 1966

NASA - MARSHALL SPACE

FLIGHT CENTER
HUNTSVILLE, ALABAMA

66 31701 ~ |

(THRW)

{ACCESSION NUMBER)

/5] 1

(PAGES)

CR- 76417 /Y

(NASA CR OR TMX OR AD NUMBER) CATEGORYY

FACILITY FORM 602

AEROJET \ .i
NS
b IN
N 4
¢ o o o
© T =2
w0 2 o
Q - o) I
- o [5} - o
e = 3 5 2.
o F T s 3.
[74] PR
o. w o X
© o 2




DEVICE FOR MEASURING THE
TEMPERATURE OF LIQUID AND GASEOUS HYDROGEN

CONTRACT NAS8-11862

AEROMETRICS
AEROJET-GENERAL CORPORATION

San Ramon, California

Final Report 0700:1161

April 1966

NASA - MARSHALL SPACE FLIGHT CENTER

Huntsville, Alabama

Prepared and Approved by:

MO CE o

H. C. Chandon
Project ineer

Chief Engineer



II.

I11,

TABLE OF CONTENTS

INTRODUCTION

SUMMARY AND CONCLUSIONS

- DISCUSSION

A, PRINCIPLE OF OPERATION

B, DEVELOPMENTAL PHASE

c. PRE-PRODUCTION PROTOTYPE TRANSDUCERS
D. PRODUCTION TRANSDUCERS

E.

TOOLING

il

0700:1161

11

14



Figure

No.

10
11

12

13
14

15

16

17

18

19
20

21

0700:1161

LIST OF FIGURES

Title
Operational Circuit
Typical R vs 1/T Curve for Allen Bradley 100 ohm Resistor
Typical R vs T Curve for Allen Bradley 100 ohm Resistor
Typical Transducer Output vs Inverse Temperature Curve
Typical Transducer Output vs Temperature Curve
lodel TI-104A-200 Component Parts
Model TI-104A-200 Leadwires with Mounted Element
Model TI-104A-200 Element
Model TI-104A-200 Insert Assembly
Model TI-104A-200 Transducer
Model TI-104A-200 Transducer

Five Elements Grouped Together with a Standard for
Multipoint Calibration

Model TI-104A-200 Prepared for Response Testing in LNe
Model TI-104A-200 Element Prepared for Response Testing

SN 15 Transducer Repeatability Test at -196°¢
When Cycled to Amb.

SN 15 Transducer Repeatability Test at -246°¢
When Cycled to Amb.

SN 16 Transducer Repeatability Test at -196%¢
When Cycled to Amb.

SN 16 Transducer Repeatability Test at -246°¢
When Cycled to Amb.

Ice Bath and Model RJ-100 Reference Junction Thermocouple
Ice Bath and Model RJ-100 Reference Junction Thermocouple

Model RJ-100 Reference Junction Thermocouple

iii




Enclosure
No.

1

2

10

i1

0700:1161

LIST OF ENCLOSURES

Element Test Data for Pre-Production Prototype Transducers
Pre-Production Prototype Transducer Test Data
Fabrication Drawings for Production Transducers

Element Ice to LN, Repeatability Test Data for
13 Production Transducers

Element Calibration Data for 13 Production Transducers
Aerometrics Test Procedure 7905-007
Acceptance Test Data for 13 Production Transducers

Aerometrics Chromel-Constantan Thermocouple EMF
vs Temperature Table

Calibration Data Sheets for 13 Production Transducers

Transducer Output Correction Curves for
13 Production Transducers

Fabrication Drawings for Model RJ-100 Thermocouple
Reference Junction

iv



0700:1161

I. INTRODUCTION

This report is prepared to fulfill the requirements of Contract
NAS8-11862, for the design, development and fabrication of a device to

measure the temperature of liquid and gaseous hydrogen.

Contract NAS8-11682 provided for the development of a wide range
(-253°C to +60°C) temperature transducer for measurement of liquid and
gaseous hydrogen. Three pre-production prototype transducers were
fabricated, tested and delivered in February, 1966. Thirteen production

transducers were fabricated, tested and delivered in March 1966.

Aerometrics' Proposal LR 651604 delineated the program which was

followed to develop this wide range transducer.

The objective of the program was to develop a temperature sensor

to meet the following requirements:

(1) Range: -253°¢C to +60°C.
(2) Pressure: 40 psia maximum.
3) Qutput: 5 vdc when amplified with a gain of 100,
(4) Interchangeability: tlz for range -253°%C to 60°c.
(5) Repeatability: $0.1% (-253% to -190°C).
=0.2°¢c (-190°C to +60°C).

(6) Response: Less than 100 milliseconds for 63.27
of the temperature change when the
sensor is moved from under the surface
of liquid hydrogen to a static hydrogen
ullage at a temperature of -190°C.

All details of this contract are reported including the test data.
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11. SUMMARY AND CONCLUSIONS

This development program has resulted in producing a cryogenic tempera-
ture transducer which is extremely fast in response to changing temperatures,

medium accuracy and measures temperature over a wide range,

o
The transducer will respond to a temperature change from -246°C to -196C

in 0.1 seconds (637 or 1 time constant). An accuracy of 0.3°¢C is typical over
the -253°C to -190°C span when c¢ycled between ambient and cryogenic temperatures

repeatedly. The range of the transducer is designed for -253%¢ to 60°c.

The most unusual characteristic of the transducer is the shaped output
curve, This curve is shaped to have a very high sensitivity in the liquid
hydrogen range and low sensitivity over the remaining temperature span. Typical
sensitivity at liquid hydrogen is 1.35 mv/°C. The output signal is also adequate
for most recording systems, typically 20 mv at +60°C and 60 mv at -253%¢.

-2-
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ITI. DISCUSSION
A, PRINCIPLE OF OPERATION

The transducer and suggested electrical circuit are as shown in
Figure 1, The output signal from the transducers is generated as a result

of two transduction modes.

1. The voltage generated by passing a constant current
through the temperature dependent resistor. Typical normalized resistance
for a 100 ohm, +5%, 1/8 watt Allen Bradley resistor is illustrated in
Figures 2 and 3.

2. The voltage is generated by the thermocouple junction.
The magnitude of this voltage is dependent upon the reference temperature

and the temperature of the junction.

The two voltages are combined in the transducer to have a
single output voltage which varies with temperature. Figures 4 and 5 il-
lustrate the magnitude of these signals and the combined output curve for
one of the delivered production transducers. For the -253°C to -190°C
range, the transducer output varies exponentially with temperature and for
the -190°C to +60°C range it is nearly linear. The exact output signal be-
tween -253°C and +60°C is a function of the constant current., All of the
calibration data are based upon a 0.23 milliamp current which provides an
average signal of 41.437 mv (no load) and 41,317 mv (with 100K load) for all

13 production transducers.

A summary of the output signal of the 13 production transducers
is shown in Table 1.
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As shown, the output is lower than the desired 50 millivolts,

for the full span.

This is caused by selecting a value for the constant

current supply lower than the value required to give a 50 millivolt signal.

The resultant output curve is therefore shaped to provide higher

sensitivity at cryogenic temperatures and moderate sensitivity at ambient.

Typical sensitivities for SN2 are:

0.132 mv/°c (average over the -253°C to +60°C range).
1.35 mv/%c at -253°.
1.12 mv/°C at -246°C. (LNE)

0.130

mv/°c at -190%C.

0.0556 mv/°C at -78°C.
0.00927 mv/°c at 60%C.

B. DEVELOPMENTAL PHASE

During the developmental phase of the contract, the following

listed items were

(1)
(2)
(3)
(4)
(5)

A brief review of each of these phases follows:

investigated.,

Element selection.
Element sealing.
Transducer design.
Calibration methods.

Response test evaluation.

1. Element Selection.

Initial testing for stability of carbon resistors

from the following companies was achieved during the developmental phase

of the program.

MANUFACTURER

Allen-Bradley

Allen-Bradley

Allen-Bradley

ASS IGNED

SERIAL

MODEL NUMBER
TR 2 thru 9
EB 1 and 2
GB 1l and 2

ELEMENT
TYPE

100 ohm 107, 1/10
watt carbon compositior

91 obm, 5%, 1/2 watt
carbon composition

120 ohm, ¥5%, 1 wate
carbon composition
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ASSTGNED .
SERIAL ELEMENT .
MANUFACTURER MODEL NUMBER TYPE
Aerovox RN 20X 60 ROF 1 and 2 60 ohm t1%, 1/2 watt
CPSX-1/2
Aerovox RN 20X 33007 1 330 ohm, metal film
+
Speer 1 100 ohm - 20%, watt

carbon composition

These tests were conducted on randomly selected resistors
from the Engineering Laboratory developmental supply.

Allen-Bradley resistors exhibited stability problems
at the ice point when cycled between the ice point and liquid nitrogen.
Repeated tests did not show a tendency of this shift to decrease in slope
or to stabilize. The Aerovox resistors were stable at the ice point,
however, they exhibit a very small change in resistance with corresponding
change in temperature, For example, the resistance change for the Aerovox
units was only 5.5% between ice and LN, as compared with 27% for the
Allen Bradley resistors. Testing of the less sensitive Aerovox resistors

was discontinued in favor of the Allen-Bradley resistors.

2, Element Sealing

During the development of a cryogenic to ambient temperature
measuring device, it became necessary to find a carbon resistor of the
Allen Bradley 1/8 watt variety which evidenced a stable resistance value
at the ice point when cycled between the ice point and liquid helium
temperatures. All resistors tested showed a random drift pattern which
seemed to indicate moisture absorption, To stabilize this resistor to
an ice point resistance accuracy of 0,01%, the following state-of-the-art

modification was performed on the resistor.

First, remove all paint and varnish from the resistor
to be modified. This may be accomplished by scraping with a sharp tool.
Next, apply General Electric Co. Glyptol #7031 resin as thin as possible
to the resistor, being careful to cover completely. The resistor is then
placed in an atmosphere oven and cured at 50 psig pressure for two (2)
hours at ambient temperature (72°F fsop), The resistor is then dried at

100°F for a minimum of 24 hours. If the resistor is then mounted in its

6=
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permanent configuration, it will exhibit a stability of fb.OlZ at the ice

point when cycled between the ice point and cryogenic temperatures,

The 100 ohm '5% 1/8 watt Allen Bradley resistors have
demonstrated the best repeatability at ice point, typically 0,01%, when
cycled between LN2 and ambient,

3. Transducer Design

a. The transducer can be used as a totally immersed
type, or for external use with the sensor protruding into the liquid through
a boss. When used totally immersed, a jam nut is provided to allow mounting
to a flat plate. For use through a boss, the jam nut is removed and an
"0" ring installed for sealing.

b. The transducer housing, jam nut, stem and insert

are made from type 321 stainless steel. (Figure 6)

c. A special teflon insulated four conductor cable
is required for the transducer. The cable is composed of four conductors
each of which is made up of five (5) strands of #26 AWG wire to form a
#19 AWG conductor. There are two copper conductors, which provide excitation
current to the resistor, one chromel thermocouple conductor and one con-
stantan thermocouple conductor. Each conductor is reduced to one #26 AWG
wire to allow direct mounting of the resistor to the wires in the stem

of the transducer. Figure 7.

d. The element is a sealed and calibrated 1/8 watt
Allen Bradley carbon resistor mounted to provide a fast response in hydrogen.,
Figure 8,

e, The lead wires are secured in the housing by a

cryogenically compatible potting compound. (Figure 9 )

£. To allow hydrogen flow around the element, the
stem is perforated in a pattern which allows easy exit of generated gases
and causing a pumping action on the liquid. This stem is required to
provide mechanical protection for the element, and as a coupling means

for attachment of the transfer tube used for response testing. (Figures

10 and 11)
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4, Calibration Methods E

Methods had to be developed for calibrating the resistors

and completed transducers. They are briefly as follows:

(a) The element must always be protected against direct
immersion in water. It was found that direct immersion in water induces
thermal EMFS in the circuit which are both large (typically 50 to 100
microvolts) and unstable. This EMF was eliminated by inserting pyrex
tubes partially filled.with ethanol in the ice baths.

(b) A pyrex tube was also used for element calibrations
at CO2 temperatures, these tubes were placed in the CO2 test setup and
allowed to stabilize before each calibration.

(c) Group calibration of resistor elements when made -
on 5 elements grouped together per Figure 12. These resistors were then

placed inside of the helium-cooled cryostol for multipoint calibration.

Se. Response Testing

Experimentation was conducted to define response charac-
teristics for both the element and completed transducers. This data is
reported in Section C. The final method selected for testing of the produc-

tion transducer obtaining temperature step from -190°C to -253°C is as follows:

(a) -190°¢ to -253% pre-cool the unit in LN2 and
quickly dunk it in LNe. The corresponding temperatures are -196°C and
- 24600 .

(b) -253°¢C to -190°C remove the liquid from around
the element. This is accomplished by placing the element inside a tygon
tube and blowing the LNe from around the element with GHe. Figures 13 and
14 illustrate the test method.

c. PRE-PRODUCTION PROTOTYPE TRANSDUCERS

1. Introduction

Five pre-production prototype transducers were fabricated
and completed, Of these, three were selected for delivery to NASA to ful-
£ill contractual requirements. These units were fabricated in accordane
with the production transducer drawings, see Sectiomn III-D, except for the

following items:
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(8) The element location at the tip varied slightly

between the 5 pre-production prototype transducers.

(b) Two of the five transducers were fabricated with
polished surfaces and the balance have vapor honed surfaces. The polished

surface was selected for the final units.

(c) The elements were only calibrated in fixed point
baths at 5 temperatures (ICE, COZ’ LNZ’ LNe, and LHe) as compared with

10 temperatures for the production units.

2, Element Testing

Each of the resistors was tested to assure a stable ice

point resistance by cycling from ambient to LN, for at least 10 cycles,

2
and calibrated at five temperatures in fixed point baths., This data is
reported in Enclosure 1. The greatest shift in resistance was 0.041 ohms

or 0.041 percent which is acceptable per drawing 1126039,

One of the elements, SN17, was response tested prior to
fabrication into a completed transducer. Several experiments were conducted
to acquire different characteristics of the element., Of primary interest is

and GH,.

the response from LNe to GHe which corresponds to a step between LHZ 2

This data averaged 0.06 sec, (1TC) for &4 cycles.

3. Transducer Testing

Each of the 5 pre-production prototype transducers was

calibrated at four temperatures (ICE, ambient, LN, and LNe). The output

measurements were taken using a constant current gf 0.23 ma through the
element. This data is recorded in Enclosure 2, This calibration data is
insufficient to form a data reduction for the entire measurement range.
Complete data reduction values will have to be calculated using the indi-
vidual calibration data and the general curve shape from a typical curve

for the production umits.

Regponse measurements were made on each of these trans-
ducers., The data is reported in Enclosure 2. This data must be correlated
with the liquid hydrogen test data for establishing an alternate simple and

cheap method of response testing. ,
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Two of the transducers, SN 15 and 16, were cycled between
anmbient temperature and -246°C twelve times to evaluate the repeatability
of the transducers. During each cycle, each transducer was calibrated at
ambient, ICE, LN2
through 18, indicated the transducers to be repeatable 0.32°¢C at -246°¢

and LNe temperatures. Graphical analysis, Figures 15
and 0.17°C at -196°C maximum. The assumed slope is the average value

measured on the 13 production transducers. All the data are recorded in

Enclosure 2.

-10-
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n. PTODUCTION TTAIISDUCENS
1. Introduction

A total of 13 transducers were fabricated and delivered to
UASA.  These transducers were fahricated in accordance with the following
drawings, see Enclosure 3,

a. 1126041 - Transducer, R/TC Tenperature,
Jfodel TI-~140A-200

b. 1125040 - Tnsert, Thermocouple, Sub-Assembly,
R/TC Tesmperature Transducer,
lodel TI-104A

C. 1125447 - tiut, Drilled Jam

d. 1125038 - ndv, T/TC Temparatare Transducer,
todel TT-104A

e, 1126037 - Stew and Tasert, R/TC Tewerature
Trausdicer, Model TI-104A-200

f. 1124976 - Tube, Protectian

" 1125039 - Element, Resistor, R/TC Temperature
Transducer, lodel TI-104

2. Description
a. The trausducer can be used as a totally inmersed type,

or for external use with the sensor protruding into the liquid throush a boss.
When used totally immersed, a jan nut is provided to allow mounting to a f{lat
plate. For use through a hoss, the jaw nut is removed and an "0" rin; in-

stalled for sealinc.

b. The trausducer housinz, jam nut, stem and ingsert are

made from type 321 stainless steel, (Fiiure 6)

c. A special teflon insulated four conductor cable is re-
quired for the transducer. The cable is composed of four eonductors each of
which is made up of five (5) strauds of #26 AWG wire to form a #19 AWG cnnduc-
tor. There are two copper conductors, which provide exritation curreat to the
resistor, one chromel thermocouple conductor and one constantan thermocouple
conductor., Each conductor is reduced to one #26 AWC wire to allow direct

mounting of the resistor to the wires in the stem of the transducer, (Fisure7)

<11~
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d. The element is a sealed and calibrated 1/8 watt Allen
nradley carbon resistor mounted to provide a fast response in hydrogen.
(Figure 8)

e. The lead wires are secured in the housing by a cryo-

cenically compatible potting compound, (Tigure 9)

T To allow hydroren flow around the element, the stem is
perforated in a pattern which allows casy exit of rmenerated gases and causing
a pumping action on the liquid. This stem is required to provide mechanical
protection for the element, and as a couplin:; means for attachment of the trans-

fer tube used for response testing., (Figures 10 and 11)
3. Element Testing

Elements were nreparcd as detailed on drawing 1126039, Each
element was scraped clean and then unisture sealed befove any electrical testing

was performed. All test data for the elements is attached as Enclosures 4 and 5.

Triefly, each element was tested first for repeatability be-
fore any calibrations were attempted. Ly this procedure, all elements which
failed to meet the repeatability test, indicating a poor meisture seal or other
impairment, were discarded as not acceptable as trausducer elewments. The 1c-
peatahility was detertuined by peasuring the ice point resistence for cach of

ten (10) cycles to liquid nitrogen,

The acceptable cleaents were then calibrated at several points
within the normal operating range. Five elements werc crouped together wich a
platinum resistancc standard for this calibration, The temperatures were sup-
plied by fixed point baths, the liquid belimm coutrollable cryostat, and a hot

air furnace as notced on the data shects, The resistance of thie element was

measured using a four wire circuit with an excitation current of 0.25 milliamperes.

4, Acceptance Testing

Each production trausducer (Figurell was tested in accordance
with the Aerojet Test I'rocedure ATP-7905-007 (Enclosure 6). The data sheets

generated during this testing are found as Enclosure 7.

«l2-



The procedire calls Zor a final transducer calibration at
five rewperatures. The clenents vged in the transducer were previously cali-
brated, but since the element was mounted in the transducer after this calibra-
tion, and since the element is soldered to the lead wires during assembly, it
is nccessary to {inal calibrate to detcct any shilts, The soldering of the
lead wires to the resistor is a critical phasc of the transducer fabrication
since the joint thus forued is only 0.05 inches from the carbon composition
resistor, The data gencrated by the five calibration points is sufficient to
allow curve adjustaent of the final traasducer to neet the specified tempera-

ture accuracy required,

Lkesponsc testing of each traasducer was conducted using
liquid neon (—ZAGOC) or liquid nitregen (-177°C) as the cryogenic medium, The
response time was weasured [or changes in tewperature f{rom -246°C to -196°¢
and from -1967¢C to -246°¢ by elther plunging the transducer fronm LN? to TLle,
or imnersing the sensor in Liic and blowing the Lile froz avound the élement with

gas conditioned to LN, teawperaturc (Figure 13. iesponse data is showm in

2
Tnclosure 7.

5. Theruwocorple Tables

With no cucitation current to the transducer, cach trans-
ducer output was measured during the acceptance tecting., This data was uscd
to develop a special EMF vs tenperaturc table for the chromel coastantan wive.
o.s 4 : £ ¢ 1 - e o - E
Siuce the wire is from onc spool, the average values are used to develop the

most accurate set of tables. This teuperature table is shown in Enclosure 8.

6. Calibration Data Sheets

A calibration date sheet for each transducer has been pre-
pared, This data specifies the transducer output vhen using a constant current
excitation of 0.23 ma for both no lead aud a 100 ohn load. Columns (2), (3),
(10) and (10) provide the required data for using the developed transducer for
temperature measurements, [or ;reatest data reductiou accuracy, the data should
be programmed for reduction by a computer., Tor temperatures in the -253°C to
-120%¢ range, data should be reduced using colunn (3) or logarithmic interpola-
tion. T{or temperatues in the -190% to +60°%¢ range, data should be reduced

using column (2) or linear interpolation.

-13-
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Correction curves necessary to adjust for element resistance
changes are enclosed. These values compensate for the element shift during

assembly into the transducer presumably caused by soldering. See Enclosure 10.
E. TOOLING

A reference junction and ice bath were fabricated to aid in the
checkout and operation of the transducers, Both of these parts were delivered

with the production transducers.

The ice bath is a modified commercial 2 quart vacuum bottle, The
cup was modified to seal the containing area and retain the reference thermo-
couple. When properly prepared, the bath will hold a stable temperature for
48 hours in a laboratory.

The reference junction is an immersion type designed to be used with
the ice bath to provide a stable reference voltage for the transducers, Cable
for the reference junction is from the same spool of wire as the transducers

thus minimizing the splice junction errors.

These components are illustrated in Figures 19, 20 and 21. Fabri-

cation drawings are attached as Enclosure 11,

-14-
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FIGURE 20 -~ ICE BATH AND MODEL RJ-100 REFERENCE JUNCTION THERMOCOUPLE




FIGURE 21 - MODEL RJ-100 REFERENCE JUNCTION THERMOCOUPLE
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ELEMENT TEST DATA FOR

PRE-PRODUCTION PROTOTYPE TRANSDUCERS



/CE 7o LN

CALIBRATION DATA SHEET
ASC 3-02-008 Eepf’?mBl L/r‘r ate Nm’ 1 1 ‘gss J_
gp [r00a? Y )3 ) ﬂ_ﬁ%
CALIBRATION DATA :é
READING OR  VALUE V| omo one CALIBRATION _TOLERANCES
e | N s ® - °°“v"‘(., r’% e m«:m - :
TEST CHCLES N R AvER i }
) | 7818198201 |97 /2/ .. ! !
2|9€./9f8 (T2 275 |77 27 | i !
319213 76,23 [72p, 224~ ! |
*|7F.215 |9F.23/ (7. 223 i i
L1962/ (70237 |7 227 I !
6 |JE2) | HE22F |7 220 i :
7|9.2/¢ | PP.23P |9F, 227 ! i
) o\ .22y |76 239 |77, 222 i ?
9\9p-223 |9F.2%9 |97 23/ ! !
10|78 228 |76 237 7P, 23 /a | !
_ ) R 0 AT Ave®  TF, Jb /<1
0,09/ | KMewvrarioiy”|
|
|
: i
|
]
!
] E
I :
{ i
! !
!
I
! !
| E
1
!
'Q‘J li '
; |
: |
L TCoNTeRD o-_nt'hq—i'_‘“—



CALIBRATION DATA SHEET

ASC_3-028-008

/e o
RELPESF T L/

a4

oare | Y

151948

MANUFACTURER

fet

MOODEL NO.

/002 259), fw

AL NO

:\/3mm:q::m:n

S . —

/4~
-

PROCEDURE NO

TCIAN -
Jd

—

CALIBRATION

DATA

PROC
STEP NO.

() (@)

FUNCTION TESTED

READING OR VALUE

CHECK ONE

CALIBRATION TOLERANCES

NOMINAL

(3)

MEASURED

4

DEVIATION

CORRECTED

CORRECTION

VALUE OF

ERROR

COLUMN

ACTUAL VALUE

{L))

[(]

LOWER LIMIT

UPPER  LIMIT

(8}

T Ffow s

A

R

NOV 11 1985

96.874

76.£92

6. 563

. £70

96, Fof

Pb. £79

5% .4%7

76.7/3

76, 905~

NOV 12 1988

—

96 £72

F6.9/0

F6. 90 (

76, £99

96. 95

D6, P07

9. 595

F6. 912

6. 90 1

T, P02

6. 916

T6, 704

T
I
}
T
I
]
|
|
+
T
|
!
|
|
|
|
|
T
t

—
+-
|
i
|

LI AN w P |-

9. 897

% .72

6. 705~ |

5 ) e

>

76.9

y

@L{v (/"U&/ f

P
du«y) 20y Q(/ )

1Y 15 1965

26.44F

6. 867

T 558

6.4 1

76,429

FGbo 570

76.£€3

Z6.90 /

Fb, £92

Z il

76.200

F6., 570

76,900

6o 59/

T 83

%. 903

T6. §93

|
|
T
1
1
{
|
|
T
{
|
|
|

i

6. 852

9% 90/

Db 572

%, G

/R

. £76

269 L | A A

AE

T6.903

96, £93

N
N SR o SO I T D N AR %&——« JEEPIN SRS INUIDU SUHI SURPEN TS SN

o e

96.8F 2

™~

G6. 902

Y6, 5924

\

Y o

10 FT e 76.4
0. 034 / )

b e —

ICONTIMUED ON REVER




JlE 70 (N2
EET
CALIBRATION DATA SH HEPEATHBILITY wre 0¥ 1 6 1865
MANUFACTURER WODEL WO EMAL NO PROGEDURE WO TE T4
PLP 100t Y Yo w /5 5}3 Taloos
N
CALIBRATION DATA
READING OR VALUE V1 cex o CALIBRATION TOLERANCES
il TS A T R (e = === L R
T /2mTs n e ! i
2| 97227 | 970294 |97 R385 i :
3| 77223 |77 2A9L | 772273 | ?
9| 7005 |97 245 |7/ 237 i E
Clon 2 | 772230 77220 | :
(190 208 |77 22F |97. 2/ 3 |
o~ 7177 d0f |77 229 |97 219 | |
— 0 177 21 £177. 23] |17, 227 ! |
7197 2)8 (97.239 ] 229 : !
10 AT PUER 971228
04»,2?11 Devrprvon/
I
| |
| !
] i
I
i
! !
i i
.
|
| |
i i
| {
: !
T E
J ! |
{ i
| ]
i i
1 |
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CALIBRATION DATA SHEET

ASC 3-020-008

/2E 7O
REPERTABICITY

LN,

ore NOV 1 8 1365

MANUFACTURER MODEL NO l SERIAL NO PROCEDURE NO TECHNICIAN J , J' E
y Lo L 1

ALP loa 277 4“&1/ /é 7Al308 g

P CALIBRATION EQUIPMENT K
=T e RORK e B

CALIBRATION DATA - _
READING OR VALUE CHECK ONE CALIBRATION TOLERA;CES
commecreo Sommecicn
PROC. FUNCTION TESTED NOMINAL MEASURED VALUE OF ERROR LOWER LIMIT UPPER LIMIT
STEP NO COLUMN ACTUAL VALUE
{1} (2) (3) {4} (8) {8} | [%4] . (8}
KOV 18 1965 A Vs PR ] I
. ) | Joo.0e9 | /09.020 |/00.0/% ! ;
2| /00.000 |/00. O20 | /o0.0/0 - B 771:4*4»”
3 |/0o0. 020 |/00: ©30 | 700.025 | |
d | /00.023 |/00.072 | /00 032 i :
4 Joo. 019 |02, 934 | 700,027 1 I
G \wo. 037 /ﬂ,;.043’ Joo.039 Jﬂ ll
N 7 \/oo0.030 | /22990 | Joo. 039 o e
~ £ Voo s28 /00099 | 10,036 | ol
G 1 00.0/9 |/00-0377 /00,023 ! |
19 | W, 030 |00, 04F |/00.039 . l |
" i T ]
Jo FT| Ave€ /00, O2F s
0, 0R9.n Jeviarrop|
- l
! f
L !
i |
i .l
| |
1 !
) i
| |
| |
! '
. N i i
— | t
! [
B ! !
i i
- } |
| |
- - [ L]
-—/“’\ — ;
i | |
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_ | |
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/E TO N,
CALIBRATION DATA SHEET
srmm e ELEBTHBITY, o W10 WS |
APL  |1oaaZ59), ’ét:/ 7 0965 -0/-/00 R nbas E
:_\_;mn RO . — N e S ——
CALIBRATION DATA *%
READING OR VALUE V| oecx one CALIBRATION TOLERANCES
e e i Ml Bl s el e
TesT. cres &S Y/ s AVER ? ?
- (1977, 399 A7 |97, 408 f i
2|77 Fok | 97921 |97, 4/3 i i
2197375 |97.%3 |97 904 i !
£197. 4206 |77.923 |97, 4/7 ! 1
€| 97. 900 |97.419 |97.4/0 ! |
| 9D.39¢ |97.473 |97, Fo5 i |
T 7197394 | 70.9o# | 7700 | |
€ (97394 | 9740 |97 402, i ;
91927 375 | 97.914 | F7. Fo5 ! i
101 77.393 |77. 410 |77. 402 L 2
/o AT /Nj/ae 7. ﬁ'oé.n.
Q. 0/5?..’1 /bwa'/‘?o'p{'y
! !
i !
! {
! |
} |
, ;
| !
i |
E 1
|
.' !
! !
? |
7y ; [
L ; :
I |
i |
% i
] ]
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CALIBRATION DATA SHEET

ASC 3-026-008 JAN 1 0 1966
MA'&;’F/AQIURER MODEL. NO SERIAL NO PROCEDURE NO = TECHNlClAN‘ oy ;
P /000?59, LEw /3 , @ 7203
_:ﬂmm::i

CALIBRATION EEUIPMENT
S W 1.\ . R——2 EXCALL _DATE — E— . VM — L R—

H3ENL

—

:
CALIBRATION DATA
}vwevse READING OR VALUE T ] cveox one CALIBRATION TOLERANCES —
T . ’ CORRECTED erercl:::‘cm ,/’//
PROC FUNCTION TESTED t‘OM"ﬂ.L _MEABURED VALUE OF ERROR LOWER LimiT UPPER vl.lm{
m(.:) " @ -~ &) [ .c“mu(s) i mu(: e ; 1)) 2 (®
1°0/k| 3QDEC 65 SiD. Tents? | STO TPy’ | STD. Ten Rt ;Em‘/o /4? Vers-e—
o4 o ¢ °op e \PT/57825| /P0/ K
b3LLGqa /CE 2735 | — 32000 |77824 | | Lo |£)366099.
0.51396( CO. 194,219 |- 7 43/ |-/02./7L |/00.974 V037283 0,5/356 /[
| — {
1.291207 £ A4 77,3877 4 /95, 763 +3R0. 37F /22, 350 1/, 4507703 | /) 292207
3704926 At 26,992 VL246./56 44, 081 /85,430 \/, 675528 3, 70452 Lo
PEEN B |
Tk Jes 223, | — 2.000 |97, £26_| 4o —
i E
| |
: !
i i
| |
| |
| |
! !
i t -
| |
! |
M T
} !
i |
| |
| !
i !
| ]
| !
K i
| |
| i
. ! !
T )
— JE— . PR )
gy I ) | |
) ! |
I :
I e | 1
f t
L .|
! i
|1 {
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ELEMENT

CALIBRATION DATA SHEET

ASC 3-029-00%

QAL IBERTION

e JAN 10 1356

]
MANURACTURER ‘MODEL NO. SERIAL NO. PROCEDURE  NO. TE -I
O gerp /002t % F0 /- %a
CALIBRATION DATA
READING OR VALUE V] coex one umnruou TOLERANCES
SYE(':, " . @ (3} ‘ (4) cm(s) ‘c“:; s T 4] . ()]
3 @ DEC 65 0. Teme | 0. 7cmp._ | 0. 7emA_| Br \Ratro | fpvewe T
| ° & aC oF | Friyyg| Yk
)CE 273,/ —— 32000 |76,988 | /poopzas |0,366099
Coa 194,781~ 78 369 /09, 064 99, 09/ i/,nz(,ch, o:,5/33 77
A 77308 /9. 763 320,372 |/26,370 | /247538 1, 292190
Lrke 27 059 1296.091 4 90. 764 |/6/. 663 | V.6848¢Y | 2695028
Ol JcE 273,15 3R.000 | 94,485 | 9979970 | | —
| I
t 1
A He. £.232 26898 {952, 1o |}/ F6:35 | YR.3992y |23, 62949
. : ! |
i :
| 1
| E
! E _
: |
i !
|
|
T
|
i
! 'u
| |
] ]
| !
E
I
! z
i |
~ | ;
~ |
| |
i |
% ;
| N




ELEMENT

LINEAR DATA RECORD

CAL I BRATION

« FEB -3 1955

AGCS 071136 |
~ AL p /00075 K /5 £ s E
.'Em WW%W - D
41;\
CALIBRATION DATA
: /nrvevse.
STL ST STV 7
TemP T TEmP T AT
JAN -5 1968 k K& °F ol RT/96.769 | '° /K
- JCE — — 32.000 |96.772 |400005/ 0366095
C0.a /94, 658 |-78: 992 |-10%, 286 | 79.509 |L0285/5 |45/1372%
. AN 79, 564 |-195. 5646 |-3r0. 008 |/A0. P9 |LRAYBR0 | 288%26
Llfe (T 270 J25 |72960 025 |wio. @4 |)d]o 607 487670 |3 68bb36
3 A He Fo232 268, /& FYsL, a0 | N@0. 37 Y2, /P78 |23,629%F
[®) JOE - | = 32.000 | 76. 766 |0.999969 | —

{CONTINUED ON REVERSE 300K}




; . ELEMENT CARLIRRATION
LINEAR DATA RECORD Mo
AGCS 07136 DATE i !
MANFACTURER MODEL NO. WAL NO. PROCEDURE NO TEWCM‘, A
ALP 1002+ 87 Buy /4 _,{9 nizly g
T N R —
CALIBRATION DATA
/n Vers e
S70, ST, STL,
TEmr. adld TN T KRRT70
JAN -3 10 ok o¢ oF 2 |TBe gar | 7°° /K
- ICE — — 3R.000 |99-6%0 | 4O 2364079
B Co, /92. 759 |- 39/ /02.963 |f028322.0,513y55
o LA 77, 427 _|-/957 723 I23. £47 4342932 |/ 251539
e ( Z%:?) A7: 125 +244, 025 /E7. 967 |/, 880y D |3, 68 6636
. L He 4.232 1268, 919 1234, 57 #2390/ 8 (23,6 29¢9
iil‘ JOE _ — 32.000 99. 642 | fO -
N
|

(CONTHRED ON REVERSE OK)



LINEAR DATA RECORD

ELEMENT CALIBPATION

DATE

FER - 3 1966

AGCS 071136 J
ALr |/oo a3 pw /7 @ EXR Jé
o - CALIBRATION _EQUIPMENT q::mn::],
4%
- CALIBRATION DATA -
: /rverse
STD S7TH STD 7
TemP TEMP TEMP RT RAT7 0
AN -3 1055 ° K °¢ = el Yot 63) | VK
1CE — — F2.00 |96, 569 09995L5 (0366099
Co, 194,798 |=H. Fo2, 9%, 260 |/,027207 |0.513484
LI 77 429 /95, 72/ )2)e 014 |/.25233/ |/.29/506
te [ a2 )| 29,059 1226, 09) JP3, 269 |/.897828 |3. 695628
- LHe . 232 1268, )¢ 1224, 07 ()2 6L74]7 |23.6294F
) /eE — | 32.000 |96. 673 |/ 000435 | —




ELEMENT

LINEAR DATA RECORD KEsPoOMsE

AGCS 071136 STeByY DATE /? L7ﬂ/’1 /7é;é _
™ Aeromet ric %w‘;} /7 {Bé
e CALIBRATION E%WNT
CALIBRATION OATA jl
/7C 57C
lfec.) (Se c.)
Pwb, Yo LN, 4/ 12,95 )
L/ 3./0 { cziur Af /{-én/ I
2, 8 2.5§ et Par ﬁmfé LHeS
// 300 Loi/ a3
Y 2l LO02 | 2.90
Auwb o LN, | 29 30 1) r
l 0.8 2,25 |0 used Jaatet [ (Gl
] 40 z40 ||
a” 2,90 308 U
Aub o WNel 265 | 580
L 70 560
L 60 £,00
1150 _5Igo
ar | el | Syg
LN, $5 LNe| 047 | /85
o,/% /40
o./5 /65
v 0,20 2,00
a7 a./7 038
Meto GHe | 0,08 | 6/¢ |
0,05 Oa//__H C’L/ is'n /(/o e Tho / Me
0,06 0.) 2 GHe |Ch 720 O LAY
Y 006 | Olz [eopidnar. Sy [LW, T-en
vy 0,06 | 0,/3 [

(CONTHAED ON NEVERSE SOCT
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PRE-PRODUCTION PROTOTYPE

TRANSUCER TEST DATA



CILIBERTION — DATAE

oz o4 ¢
Hﬁ%& DATA RECORD FPEEFZ Ofgzﬂa;gc;,{Pfﬁfof/ﬁé e 25 A0P1 /0L,
_~Aerometrils TEp9n-200| As Mutoo ) Wk
- N CAL IBRATION EEUIWENT TR AT
&
b
CALIBRATION DATA
Terp. Ty, | &u??a .7 =
e— no exd) Fn tests —He— Ze =0, 230040
7K °c 10 load | 100K tood | no load | /00K Joad
-5/‘//'-3 ~ /g
.. [feEe o —2.0%6 |- 046 (22555 |22.530
- AMB| — 23,733 |-/ 455 |-7. 452 |2/, /2 2/,098
. LAy | 72368 |-195, 7282 | 8. 604 8.587 36.74/ (36,685
LNe | 27./80 |-295.970 | 9, 545 | 9.526 |52.045 |5/ 935
SA /Y YA b S
e | — & |~0.044 |-0.04Y (22340 22,3/2.
B AmMRA 23,233 -4 Y4 |-1.380 |20,9/¢ |20, 890
- LA (72,368 -/95,782 | B, b0 8,627 (36,560 36,505
LNe |27 /80 -245,970 | 9.58% 7,569 |5/.6%0 |57.540
SM /5 T e sl
(1| — - |-0,037 22,32 4 —
CAv o ) pmp| - [ 23,729y Fl 92 | —— [20,9/3 p—
BN ) iw, 722937 |-1957/3 |8, 608 | ——— | 36,484 | ——
( Lnel 27, /2¢ |-246,009 |9, 554 | —— |57 450 E—
SN /6 S0 Jhed
(e — S~ 1-0033 | —— 23,057 | —
Av. oF J Amg]l —— |23ucy jyss | —— (24,653 —
13~ ) g4, |72437 Fi95. 213 | 4,623 —— 37,4909 J—
(tne [22726 [29.02q |9,577 — |s2,694 —
SN 17 o i A ‘
e —= | ©= |-0.03Y 0.03¢ (23,320 | 22,295
AMB| —— 24023 |—4377 375 |20.%70 |20 945
LN, |724/3 /95,737 | B.633 |8.621 |36.570 |36.5/5
LNe|26, 99 29159 | 9.595 | 9.572L |52,030 |5/ 920
]

{CONTIRED Om WEVERSE SOC)



LINEAR DATA RECORD

FESPONSE TEST DATA

PRE PRODUCT/ON

pPROTOTYPE

AGCS 071136 TRANSDUCEPS we 2SS APEIL 1964
MANUFACTURE R MODEL NO SERIAL NO PROCEDURE  NO TECHNIC| -L
— Aerometrick TT-1094-200 | As Neted w@ W :}é
ﬁ\:ﬁm—m i mﬁﬁm%——w— ‘:nmn!:—“L
—
sN I3 | samwriy | SN /5 | SN /6 SN 17
/ T¢ /Te | /TS /7C¢ |7 C
I # o (Sec) (Sec) (5ec) {Seg) (.Sec)
LN, T LNe ( 022 | 0.19 0,23
//If l~ (L 0,27 4,20 \ /1\ 021
029 | 022 N\ /I N\ [ |osn
— — N /I \/ losrr
| _0.26 J.10 \/ Y 0,20
1L Ne b GHe( 02y 0./l A /\ a2/
o~ CPH Che ) b2y Loio | JN\ | [ \ |42
S llenrys w3 024 oz | [ N1 [ \ [ ow?
. — —— / \ / \ 010?
A 0,23 | 0.7/ \ o,//
AMB kLN, (N \ /.4 /YS /
4"7']#'» ¢t \ / L I /l ‘/ /15 \ I
\ / \ / /15; D \ l
erl\ /1N [ lnes | 4148 \_/
Aot tNe (| \ /[ |\ [ 124 3.2 \ |
/G e\ ] \/ 29 2,95 \ /
\/ \/ |28 — \/
av, | Y X 2,76 | 3,08
LAy Yo LNe i 0,20 0.25
17 Ju . UL / \ [\ 0,/ b 0,17
[\ [\ | oz — [\
A/ N1\ |oy 0.2 [\
LNe 1o Gile I \ I \ 0,/2 0,1 L \
- 19 s UL I \ I \ 0./0 0,1Y [ X
‘) RocFu ape || \ 1/ \ | 0.3 — / \
Lo \l/ \| 0,3 — / \
\/ 0,12 0,12 \




TRANS DY CE 2

SHEET  /

o r 2

7 757
ALJCr!E"AlrL DATA RgcoRo PEPEATH Brer 7y v 25 Apei 90l |
™ Aemm¢4n'cs TL-104A-200 s /S5 D :7LA 108
-gnﬁnn = 5" - won S AGeRATON_ EQUIRNENT - St " Xera Ty
CALIMM’ION EE_ _
Fred T T. , s . RrT TcC
v A Il IR AP (i
a vl |
Med e, K C F T.2023m T.zo0
N N NI T 1eE - 22,340 -0,0/6
: S AmgQ o 23,5/6 74328 |t 100 - /. 300
. L LN, 77422+ /95,728 36,5/¢ 8,645
2 Jar Jitt X B 22, 34yo -0, /4
- z/ Amg . |23.450 79.2¢0 20,%/0 /43 4
) LNy 77.98¢ 195, 6468 | 3¢, 490 8.637
_ LNe 2/32  [F24¢6.018 S/ 550 9 oY
s /e 22 340 -0,0/6
- 39 AMB 23,423 74./6/ 20,%/0 -/ 402
B LA, 72. 464 F195.L.86 36, 500 g, 640
\| tANe. 22,123 __|-246,027 S/,.520 9 60|
( /e E ] 22,339 -0, 0/ &
4 L] Amep R4 215 75,587 |20,820 |-/ 470
LM, 72462 "M L38 3¢ s00 8 639
LNe 2971/80 245,970 S5/, 8556 9,600
/4€E 22,320 ~0,015
()\ Amp 23,549 | 74379 |20.%0 -~/ Y30
I ey 7740y =195, 346,500 | 8,640
U tne [27/80 |-295,97 54,55 | 9600
e e () jeg 22,320 |-o.025
¢{| AmB 23, /67 20.9/9  |-4398
] Il tur 72,00 |95 e84 36.570 | 8.¢%0
U tNe 12729 Fasoze 5/.565 | F600
- /CE 22,320 -0,020
-/’ 70| Ama 23,067 20,9/8 |-/, yoo
N owne 177960 |-195 8¢ 36,50 | 8,640
U ene 12772 Laye,038 54,559 | 9.6400

{CONTNUED

on REVERSE BDE)
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TN SDO cer SHEE] Zorm 2o
ALc'ch.!.EnABu DATA RECORD £zr£ro748B/c/7 Y 7E57 o5 A Sk
- /}(ramdr/'(g J7 -104H -200 SN /5 Z’} :gA &Té E
I — CALIBRATION EEUIP“ENT I il
&
CALIBRATION DATA
F‘;%":}{ ‘ 714“1{: /.lnvf, 7:1-«—.04. f}:f) (/Z:C;)
Ol beahes | c - ’
M,c/ll'/ _223 0,23 ara ]_(_—O
( /€ 22,320 ~0,060
8 | Ama 23,/4 8 20,97 __|-1.400
N, 77,393 |-/95, 757 34,500 | 8,580
| LNe A7 /1Y 1-246,03¢ 57,470 g, 550
(| see o 22,3/j0 |-0.055
g llAmE | 23, 452 120,850 |~/,468
_ [l LNy 77403 /95,747 306,480 | 8.822
U tNe (27085 |-244,065 5,350 | 9500
(| r0¢ | 22.3/0 |-0.055
p Jl AmA 22,027 20,964 |-/, 375
| eny, (772390 |-/95.760 36,450 |3, S62
[ tae 127090 |-248000 27 430 | 9,500
sk i (e 22,310 |-0.055
n | AmA 22,285 20.860 |-/ 455
M ew, 77381 /95,769 34,450 | 8,550
Uthe  [272/42 V241,008 5/,350 | 2,450
v/ it 106 22,300 |-0,055
e 2 Aria 22,629 20,899 |-/ 42¢
) e, 77441 _|~95709 30,450 | 8,578
(U tNe |27 U1t \-24t,03¢ 50,420 | G502
st e (l4ee 22,310 |-0,055
i3 dlara 23 565 20,/0 -/, 406
oo  Izz04e |-p25,708 Sbdp | EL 580
] Uwe  127.//6  |-2ys,03¢ s/ 440 | G.50Y
/[eE 22,3/5 | -p 056
Avera g /g = 22,32/ |~0.037
A8 123,24 20,913 =, 4/2
LML 72 Y371~195, 7/3 36,486 | 8,608
\4 LNe 27, /2C -2YE o2y 51,4607 “ 5By




LINEAR DATA RECORD 2

AGCS OM1.34

7 EANSOVCE P
EPERTAGBIcI Y

TEST

SHEET

/s e 2o

wre 26 @,0/@/‘_ /?56;]

MANFACTURER WODEL N0 SEMAL  NO PROCEDURE  NO TECHM . )/
- Aefomc/r/?j TI-7094 ~200 SN /¢ 2) %’E IE
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24| A 23,/67 21, bbo__ |-}, 356
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[N, 72390 |-195,760 27380 | 6,582
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12 4| Amp 22639 21 Y0 | -1 Y20
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Arié, 23,724 21,0653 |-/, 45

) LN 72437 /95,7/3 37 to4 | £ 623

v LNe 27,126 -aqu, 0y 52857 "By
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st 3-010-0: lce 7o A wre QY- 2 1965
MANUFACTURER . MODEL NO SERIAL NO PROCEOURE NO TECHNICIAN I I, E
Aeeormerrics /26039 0965-0)-700 ~) 7_&98 2
— CAL IBRATION _EgUIPMENT 2
2
CALIBRATION DATA
READING OR VALUE V| cHECK ONE CALIBRATION TOLERANCES
DEVIATION
CORRECTED CORRECTION
PROC FUNCTION TESTED NOMINAL MEASURED VALUE OF ERROR LOWER LimiY UPPER  LIMIT
STtlpl) " '.nv - 1(219m {3 {4} COLWN(G) ACTU(:: s 7 m T ®)
JerT- Coo fos N Vid AR : '
» || F7. 067 | 7707 | FloVs : }
2| 77.0p0 | 77099 | 97 075 { :
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3|97 002 | G222/ |7V 073 ! !
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CALIBRATION DATA SHEET

AC 3-02¢-008

e NOV - 5 1955

|
Aeeoucrrics | /)26039 % | o) T
:C:‘mu IR e L e - L - e
CALIBRATION DATA ‘é
READING VALUE 17 omox one CALIBRATION TOLERANCES
NOV - 4 1985 comemin
Te sl Coetes A A AV, i {
- [ 9% 473 |92 77/ | 7% FF2 | |
2\ 77462 |27 505 |T7 #75 i :
3|97.9p0 | 77 500 |77 %P0 ! i
4\97, H3 |97 529 |77 5o/ | !
5197 99p | 92 577 |97 S0 | :
C |77 302 | 9235 |27 572 5 |
~ 7|97 HF |97.507 |77 4 B i
@ ¢ |99 HF |97 50F |92 27 | !
F\97. 9P (97,576 |7Z2307 { !
10197809 |97 520 |72 3/ I :
| 10 AT \oriwr Vi 1500 <
' oer:; 0,02 8| -
Hecap bl pen Mos /26035 /57‘4;,’5 /ued 2) i :
4 74 U 0L C L G Mav-d 6k
g |
: !
, .
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i
i
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CALIBRATION DATA SHEET

e ot o 110V~ 8 1965 u}
HeromerrIcs | [/ 26037 /0 % L :
Bl |12 ——— 1 - — A B ey 8 — SERAL T mr—fi%
N
CALIBRATION DATA
READING OR VALUE v | cieck one CALIBRATION TOLERANCES
&l Coks | N R Avese | '; R
) | 20182 | 77 206 |97, 198 | i
2| 97205 | 7. 225 |99 215 | |
3| 7T | 97 18 |97 206 E 0
2| 772302 | 97, 224 | 97. 2/ ! |
171 99.202 |97, 220 |77 211 1 |
(197 201 (97,219 | 97,200 | | | :
— 7| 97. 214 | 92 230 |97, 222 1 B
£| 97 25 |92 R34 |97 225 R —
9197 21 |92 230 |97 221 i e
1w\ G7. 210 |97 227 |79 A9 I o
s0,PT pvir 9 E,? )4
’ , 0.0278 DEVnT04/
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CALIBRATION DATA SHEET

e 3-ore-o0n e MOV -5 55
MANDRICTURER MODEL NO SERAL MO TECHMCIAN ] |
ALLoMeETRICS| ))26039 7 @ 7als0s
:/\wm . — W—% TR
M.
CALIBRATION DATA
READING VALUE CALIBRATION TOLERANCES
TQSTC,M.‘ /t’l‘ 4 S E :
: | | F6.40) 6. 515 i :
2196.816 | .529 i l
2| 96.F31 | 96.898 ! |
4| 9¢.£31 | 94 £99 ; |
C| 9¢.F30 | 96. £97 i !
6| 96.892 | 9¢.Féo g !
N 719 .f25 |98/ B E
~ 2| 96730 | 96.8¢¢ ! i
7196838 | 75 £5¢ ; i
10| 76. £3¢ | 96. £5F i |
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CALIBRATION DATA SHEET

AGC 3-028-00%

DATE NOV - 9 1985

s omereics | 426039 |2 e P
= — : . . _ CALIBRATION EQUIPMENT R R SRR IAE— g
_jﬁ
CALIBRATION DATA e
READING OR VALUE V CHECK ONE CALIBRATION _TOLERANCES
NOV - 6 g5 commecreo Senmtcron
TesT Cerel A VS PVER® i B
77995 (97493 |99 2p4£ | |
2| 77,503 |97.52] |97 572 i |
190872 |g7528 |97, 520 | |
21 9% 3/Ix_|T7%53) |90 522 i |
S|97. 59 (77,537 97529 | |
¢lg7.5/9 197539 |72.529 L |
BN 7197, 57¢ (97533 (97. 524 i !
— £197 573 (97 535 |97, 524 E |
9197 572 |77%.532 |97. 522 ! |
20\77.517 77537 |92.52"7 ! I
N197.876 |97.S3F |97.525 i !
12192519 | 79537 (97528 i |
13|97. 576 |97.53% |97.525 ! i
T2 575 | 97532 |97, 524 ! i
197518 |77 530 |97 522 !
16197. 517 (97§34 (92525 ! |
172190.85/6 |97 53F | 70505 : 5
#197.518 199,530 |97.722 ! |
19197617 | 97,537 | 972527 : ;
20197.576 | 97. 534 | 97.525 !
20 AT IAKK T 522 <
B AR T|O0V0YE | | _
7777777 | Aee %;J/f///c. Pl 201 L/2E0 51 /5 <25 Lo B
SN A S v ) A /r ((/M gnlles /RQ/J' zl@(z
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s e i ]
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CALIBRATION DATA SHEET

asc 3-0t8-008 are  NOV 20 1965
Aegomerrics | ))26039 /9 | Téj %_SZ
CALIBRATION DATA
READING OR VALUE 107 T comecx ome CALIBRATION TOLERANCES
K A R Sl == R
ToiT Cyrfos 4 K v R } !
1 | 7. /800 | T7206 2|97, /97 o | }
2| 77./80 |77./9€ |97 /8F j :
3190204 (99223 |77, 2/5 ! !
2|77 208 |T2225 |77 X/ 7 ! !
g 208 (772245 | 72.2/7 | )
69207 (77227 |77 R/6 ! 5
N 71972.211 F2228 |7V 220 i !
~ 2 |70220 |77.238 |97 229 i !
27223 (77237 |97 230 : :
1o A \see 9. 216
- 0, azj'ﬁ. LeeArion/
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CALIBRATION DATA SHEET Jdnr g S
ASC_3-026-008 DATE "‘R -7 19 !
MAMN%REEKOIL,&—7C/(S MODEL/N}Z 6 0 3 9 SERIAL ND;Z PROCEDURE NO TECHI N _)l aee Ig
27’,\;\‘ - CALIBRATION __EQUIPMENT — A
i g
CALIBRATION DATA
READING OR VALUE V CHECK ONE CALIBRATION TOLERANCES
STE:) " {2) {3} (%) COLWN(S) ACTU(‘G: A . 1) T {8)
/ £ AvE /P ; !
| | 2. 359 | 95.508 |98, 433 | 1
2 | 9P 36F | TSI |9 438 i |
3|9 300 | T35/ 7 |98 FLL— | !
4 |9F 378 | 97,525 |98, 45 | |
1 |9£.376 | 78,529-|98. 4so | |
C|TF 3o | #4232 (98. 449 : |
g 7| 7037 | #5Z |98, H60 B |
i £ | 7£.379 | 7P 529|198, 45>~ | 5
9| 2 2|77 52|98, YsH ! |
ral 76 S5 A 530098, Y458 I :r
AR 0027 < :[ . :
4(6?/ 744/( /\’/L %y /b 039 /57/4;,'/5 /4/’c{/2) : ]
J Y7xd &Zdaﬁxw 7 Mavek b4
| I
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CALIBRATION DATA SHEET MAR - O 1955

AL 3-02¢-008

MANFACTURER WODEL NG SERIAL NG PROCEDFE  NO. = TECHRYICIAN I“ . !§
~ Vleromerens [/126039 77 P
N’ TR T T e T

=

CALBRATION DATA

READING OR VALUE . m ";: CALIBRATION TOLERANCES
Y T {r I’
' 76.5C6 | F56PC [ 96.62) i !
2 T6.56C |96.7/3 |76. 639 E !
2 T5. 565 |96.7/7 |76. 64/ i !
¢ 76. 570 |F6.920 |96 b4S | !
z .U | 76.9249 | 9. 8 | !
~_b| 196. ¢ | 76.124] 9. L4 g !
) 96.517 | 76,729 | G0, b52 ! !
? T .52 | 75020 96, 654 ! E
9 5 597 | 76,727 76, 653 ! |
/o %.577 |96 .724 9. 652 | !
| i

/0 T ysg 76. 693 2

A:”r 0.033 s

Accep ol /e per ‘c/w; /26039 {STeps Y izue/ 2)

1
AE ool ?A:/(Ikt/ié__
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b g — 4 —
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m



CALIBRATION DATA SHEET

7 319

FE. G5

78387

/o 78.3/6 | 7F $52|95384

£_=o0,

P

§75u74

ASC_3-026-008 oATE MAR -8 1955 [
MANUFACTURER MODEL NO o SERIAL NO PROCEDURE  NO TECHNIC : N *}- Jg
HeworteTBics| /26037 74 /é> Bl H
:)‘ CALIBRATION  EQUIPMENT f _,m%
f
CALIBRATION DATA - -
READING OR VALUE V| cHECK ONE CALIBRATION TOLERANCES
DEVIATION
CORRECTED CORRECTION
PROC. FUNCTION TESTED NOMINAL MEASURED VALUE OF ERROR LOWER LiMIT UPPER  LIMIT
STEP NO. COLUMN ACTUAL VALUE
) (@) 3 (4) (8} (8 ; [¢4] I )]
V% A e 5 |
R 7T a7 N i |
Z Za 2 ’/r 772 198,389 g .
; I 1
3 /. /) 7 oy 198,387 ) : :
. R 4‘ i t
g 74, - wf 98,395 1 | N
-~ ja) ’
§ 73 7£.752 |98, 38>~ ': ':
4 7 a zaé 7E I72 198,379 ! !
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g — |
F P37 (FF9EC 98,3806 | |
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' ,,I
!
i
i
|
|
g

Hec o A b S

P4

w4 L/
/
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CALIBRATION DATA SHEET /Ja- oo & L4y T
e T = e
7 : N 0rC T £/ 500 ngiﬁasv? 7 5/—_
CALIBRATION DATA
READING OR VALUE v m ::s CALIBRATION TOLERANCES
A/ Sy ok |
j TF.070 98,1490 i
2 TE 075 94, 148 i
3 TF 087 94,158 !
g Zd 2 d 7 98,157 !
5 7087 | 238 198, 162 !
D P 089 7L 232 |18, 10 5
) G 0f6 75, 158 i
& . 089 98. /60 I
9 98, 070 78, Jb2- !
/0 928.0506 TE, 160 i
98.]57 <\ :
02z < !
e e 74;//‘ Sl 26037 (57%/5 / '/-/0/.2) f
o d MO, e dellons T Atsc ] 66
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[ S e |
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LINEAR DATA RECORD

CRoup  CAL1ENT 02 (S4 2 LSS 11,02 v r9)
o T1- /0dAH -2 00

AGCS 071136 wre A0 151986 g
MMLFACTURER MODEL MO . SERIAL  NO PROCEDURE  NO TECHNICIAN I‘
A meTriIeS /26 039 2 L g, @
:h___‘m— faLioRaTion £ MM b 3 — mﬂ
SAME | A S/ps &
CALIBRATION DATA
’o P RATI0
S70 $70 00 T o
/
0 ke °c e 4’7.034?
MAR - 1 1966
/CE P7.038 | )ooooso
MIR -2 1986
ICE 7 ?7.038 | /000000
¢ 02 195. 43¢ |-77. 696 10.511429 |99, 640 /.02 68/ 4
YA 77.97¢ 1195696 |/.290957 |)2). 620 [ /252723
o~ LAe 27,070 1246, 080 |2,674127 )84, 420 |). 200473
o | MAR -3 1og
ICE ?P040 |/ ooool
MAR - 7 1986
/CE : G77.080 |/ 000433
CRYoSTRT 77496 1/95. 704 1).29/222. |/2). 676 | 257262
MAR - 5 yag
CRYOSTAT 93. 410 /7%, 240 |/.070549 /4. 92 /. /€3990
&8. 200 1184550 | ). 1337861 )17 /32 [ /.20 094
63.701 43209 49 /- 56734 1/29. 360 |/. 33308¢
8,065 1225,085 |2.0005/5 |143. 020 |/, L73854
38 EER 1234 208 |2, 57 /894 155, 88F | /. 4oé422
3/.360 129/. %0 |3. /8277 |177/. 400 |/. 74 5399
23,756 1247 79 |4 3/85357 | 201, 132 L0727/ 4
/% 3F€ 1253.904-15. 16F027 224, 060 |2. 308792
HAR - 9 1956
60°C 333./193 | 60.043(9.300/26 | 97,320 |/ 002904
| /cE 22,000 |/,000733
:\‘w’j N A\({\* 3 /
cgﬂ-/ﬁ@ A H26059Y KO e o e
_—

e —
e ]



"LINEAR DATA RECORD

SRy CALIBRATIn (SH, Y, 22, 23 29y25)

AGCS 071136 /9/0 T/ ~/048 - 200 wre MAR 15 1956 1
AL e TRICS N2 6039 4 ( {}i‘f:‘é"z} g
- TR CALIBRATION EgUIPMENT ___mm:__m.::i
ROH /220 /62 L/27 / e |
LEA 80608 156275 | 2/17/7
B 7559 159279/ | £/3 /6 S—
7553 11228757 | 227/6 x
o P2P35 | JT6 /< A 2/3/5 R
HAx PR 4262 720 /6 B
EBA /00 026af | 3 SHa/L
CALIBRATION DATA -
STD 70 /00 £ RA770 Eario
% s er/
ok °C <2 S 264 £8.320
(12 - 9 1988
10CE& P8, 264 | /000000
LA 2 77519 |-/196 63/ |/.29000/) | 123. /28 | )25 3033
JCE TP, 26| /oovoow
CRYOSTAT |42 /RF |-23/.6973 |2.373943|/52. 692 | /. 553896
37. 795 1-235.306 |2.646552|159. So0 | ) 627250
_ 30. 956 |-242. 195 |3. 230440 |/75. /60 |].78254¢4 |
~ 26.47/ +246.677 |3.77661 | 169, 488 |h 928357
23.290 1249 £60 4293631 |203. 560 |2.0756 3
9. 295 1253.855 |5 /182489 | 227,928 |2.3)9548
20,87/ 1252.279 19791338 | 2). 960 |2.207930
AmBIERT_ (298,440 | 22.290 10.338479 | 9L 276 10.99957X
JCE FP. 320 /. 000000
60°C 33/, 390 | 5§58 290 |0.3017592| 9%. 52 4 /,00207§
COa /9L 689 |-78 96/ |0.5/36390|/00.9/6 | lowyod
)CE 98 3/6 a,95995F
//fcg,?ﬁ/»’—&.#/m C/u;’), /26034 ( 5*3,, r) 4.C ¢ /5 Mey 64
N

{CONTMUED ON REVERSE 0L}



SRouP AL IERATIDY (SN 2, s‘///Jn, v-z?)

" LINEAR DATA RECORD

AGCS 071136

Plo T )- J0449- 200

HAR 15 1985

DATE

|
AL e Trics /26 039 5 0}5 %é E
Y[ ) A —— — S
CAPIE | A9 s &
CALIBRATION DATA
70 S70 /0¢ T #4770
7 o T
w e F Y %
MAR -1 1988
1CE ?6.5/8 | ). ovoooo
MAR -2 1985
JCE ?6.5/6 | fe090000
A0, (95 54 +77. 696 10,577620 | 7F. 424 | /. 0269 3P
LA 2 V7. 474 /95, 676 |/ 270757)/2).320 | 1253099
o~ LNVe 27 070 1246.0°0 |3.6729/27|/€3.840 |/ £98860
MAR - 3 1966
/[CE Z6.220 | /o 0000 4/
MAR - 7 1965 ‘
[ CE B 76 £40 |/. 000 24P
CRYOSTAT | 77 #9464 1/95. 704 |1 27/222 | )2/, 256 |/ 252438
MAR - 3 1385
CRIOSTAT | 73.470 1/75. 740 |/.0705¢22 | /14 6/6 |/.183854-
8. 200 +/8F. 950 |/./133786|/16.544 |/ 206F67
63.70! 1209949 /. 569 34L/29, 028 |/ 732714
48,065 1225, 0F5 | 2.080575 /42, %0 | L 47322/0
38 PER 123G 268 |2.5718P% /55, 420 | /. éo5520
3/. 360 4291 790 |3.1P8 996 | 17/. 7120 | /. D& 74 %
23, /5€ 4249 794 |4:32/P535| 200. 22 |2.070236
/7. 346 12532, 804-|5. /49027 | 223. 632.|2.30 786 6
MAR - 9 1956
60°C 333./93| 60.043 |0.300424 | 97. 080 |/.002 727
. ICE 76,840 | /000248
o NAecqile Ll | pe Burg. 126038 (SFen]3) MO Bl s /W oo
Iy

1CONTIIUED Ok REVERSE SOC)



E/M Ny o !
’ ' [V L
Hﬂ%& DATA RECORD 1ok N
v e A e
..x\__ R LR CALIBRATION  EQUIPMENT A
_ L B
CALIBRATION DATA
¢7 ) ¢7 Y /(5} - AP0
s " e L2 "‘f/%l Py
DEC 17 1965
JCE TG, 472
Y 75,274
DEC 17 1965 27426 293,004 |3.37p20 | J75526 | LE0is
CRYyo 77 T 4297 52 |2 dRod | )P Ao | ST ER Ve T
/4 22,920 4250, 02 |F 25 T 2o, 00 |20 /052000
- | /0 2 | 14020 |5.3270.7 | 226,598 (2.2 7572
- ) /6. 302, 1256, 9% |6, /3738 | a50. 360 | 2. 4 7664
DEC 1 8 1355 ‘ .
LAy ta T 37, 528 1235622 |2 46437 /58,70 |/ 6263570
, Fo. 55 1230862 | 2. 26305\ )5/ 306 | /s venad
( 45206 472X FEL | 7.21709 |j97. 202 | /o 502957
\ (2 195 0. 755 | /97500 |13 268 | AR50
\ GC3. /55 4200775 | L S§340 )28 20 | /02327007
] 28787 L9475 | Lo e | )G 928 | L 2a 30y

! D7 524 /05 T S 02ioz | /)3, 068 | A TR0
DEC 20 1985
Cevr 7T |J22. 404 -1 /79796 \).7/696 7 | /00 372 | )1/ 7632
ICE ; , 76. 470 :
Ol 194, 642 1 78 soi |0,5/322:3| 97.3)2 | olenzé
e DI A/95 65N 1) 290240]/20. L4 | ) 257493
A Mo 29./3) -la96. 019 |3.655620)63. /6 |/ $77 7627
J0E 26, 936
DC 21165 B
B Mo T Rk 962 |2/ 3/3 TG F$0 |/ 000t £
) Go'C 33/.099 135597 |0.307432 |96, 53¢ | Jeda)d5 2

JCE”

G6, 990

&

//

é ./.’,l..

7

//('(«ilj %Az/& e

v

SSe.. 7]
174

Lo GMav bl

ICONTINUED ON REVERIN WOL)




) E/c”/;g «".j" YA ep? T e
LINEAR DATA RECOF}D T wee FEB 15 198
dicomcr mies” Jab039 | g T poEE
S—;_HIC L LR o b _— N EEE
CALBRATION DATA
<5 ) o ///)} e \.';_(p // ”
DEC 17 AS
)OE c 72.0/6 | s000000
/ICE 277.0/6 | J,ooo 000
DEC 17 185 R 436 1293, /4 |3.3972%5 |76, /9F |/ §15657
CelosTa]” | 25.78% 297 /62 |38¢F0/ /57, 508 |/ 933953
/4 22,929 1250, 721 (295955 |203.352 |2.09 4067
\ /P TRT7 254,422 |5.33942 |29 304 |7.34.2954
J /6. 3024256, 9P |6./3936 |250. 040 |2.597 707
DEC 18 1965
. 37528 235 422 L2.4646959 /57 F5R |/ 6229495
[ 40,588 4232.562 \R.463725 |/5/. 940 |/ 56¢ 733
\ F£.206 227, 522 |2.21209 |195.49& | ).999 7/
52195 1220.955 |). U570 |)37.8%0 | /920797
63./55 1209.995 |/563F0 |RP.IEF | /329554
8. 7674/94. 353 |/269292 |J20.37& | /. 280985
F7. 5734195.597 /02953 |)13, 520 | /170174
DEC 2 0 1386
COYOSTAT | /22. o 1750, 746 (0.8/6567 |07, §68 | /. 1)) 85¢
ICE 97. 052 :
Co, /94, 6421778. 508 10.5/3753 | 79PFo |/.029/09
LAz 1. 478 /95, 652 |/.27036 |12).056 |1 240094
L Ne R7./3) 246.0/9 |3,605€20|)83.250 |/ 8f7574L
JCE " 97, 048
DEC 21 1365
ArpienT (274 463 | 2/ 3/3 97068 /000639
60°C 33799 |5%. 599 0.30/432| 970./56 |loosas3
ICE 97052
begy ol pe J«:; Uty (57ep 3) (4 AL (o GM it



Elovcert™

Swyutr  CrLyiicr ™y
HQ%& DATA RECORD /s e T e FEB 15 1966 N
%:?321:0/44[7»’/(5 W/L/ml’z L0379 R e m/méj E
A . T CALIBRATION  EQUIPMENT 7___@__:@_%
:
CALIBRATION DATA
377 Q7Y /g/g o ,:'Ar/o 2atio
% ¢ K Q. % 624 'aT/%. LLO
DEC 17 1985
JCE %6, 6ASF
ICE TG, 62F
DEC 17 15
CRYOSTAT | R 93614293, 714 (337925 |176. 580 |) 62 7976
e R5. PEL 2979, /62 3.8 #F0/ |97 T5R | ).9#5/70
~ [ 22.429 -|250. 92 ) |995855 |203.924 |2./) 0490
p, \\ /8. D29 1254, 422 | 533922 |228.)28 |R.3609¢7
s /b, 302 -|256.848 |6./13436 (250.720 |R.599354
DEC 18 1965 : ‘
e g 37528 235,622 |2.66459 | /57,628 (/. 63/355
40. 568 4232.562 |2.46375 | /5/. 99 |/ 57250
45 206 4229.99F |2.2) Z09 (/45 4F0 |/ 505217
~ §2./95 4220, 7255 |/ 9/ 5F0 |)30 7238 |/ 4725402
/ 63./55 1209. 795 | /. 5& 3o |)2P. £32 | 1. 333333
7P. 097 +/94, 363 |/.246729 |)20. 152 | )243500
F7.5731/75, §77 ) o2 ¢£7 |/)3. R8P | /172962
DiC 20 1965
QO T 22,904 +/50, 74E |0.8/6967 |/07.594 | J1]30/5 | [1.//259¢
lee F6. 640
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Aerometrics ATP 7905-007 Page 1 of

ACCEPTANCE TEST PROCEDURE FOR
TEMPERATURE TRANSDUCER

MODEL T1 104A-200

1. PURPOSE

To demonstrate compliance with the requirements of NASA Contract NAS 8-11862

2. TEST PROCEDURE

Step 1. ELECTRICAL CONTINUITY TEST

Measure and record the electrical resistance at ambient temperature
(72 t5°F), between the blue and black terminal; red and blue terminal; and tan
and black terminal. The resistance limits shall be as follows:

Blue to black - Between 95 and 105 ohms

Red to Blue <~ Between 6 and 10 ohms

Tan to Black =~ Between 9 and 14 ohms

Step 2. INSULATION TEST

Measure and record the insulation resistance between the red
terminal and the housing at ambient temperature (72 *+59F), The resistance
shall be greater than 10 Megohms when measured with 50 VDC potential. All

surfaces are to be dry and free from moisture,

Step 3. CALIBRATION

Using the circuit shown in Figure 1, calibrate each transducer
in fixed baths of ice/water, carbon dioxide, liquid nitrogen, and liquid neon,
Calibrate each transducer in an adjustable temperature bath at 60 f5°C.

Step 4. RESPONSE TEST

Using the setup per Figure 2 and circuit per Figure 3, measure
and record the one time constant (63%) response for a change in the output
signal for temperature changes from =196°C to -246°C and ~-246°C to =196°C.

The average of two cycles shall not exceed 0,25 seconds,

Step 5. POST ELECTRICAL CONTINUITY TEST

Repeat Step 1.

Step 6. POST INSULATION TEST
Repeat Step 2.
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s7EPR 4  Lespoase
CALIBRATION DATA SHEET

ASC 3-028-008

7ES7T e Eof /"

we 2S5 MALCH /1966

MANUFACTURER MODEL NO SERIAL NO. PROCEDURE NO HNmANl'- ,s\‘ ;
(OreorteTrics |TT-1044-200 | As MoAfedd ATP 7706 -007 % g, /Ag
CALIBRATION _ EQUIPMENT . A
J—
.
CALIBRATION DATA o
READING OR VALUE V| cHECK ONE CALIBRATION TOLERANCES
sTE('I) " {2) 3) (4) COLM(B) ‘c“’(:: V‘LEE - [§4] N : (8)
Response 7‘?.:7L— dNe o (GHe. C/ 7_C-Jlé3%) Sec,
7/ /5T 2nd % rel : A I
SA = . - = Hrerager| |
2 0./2. | 0.05 | 004 10,070 | |
4 207 . 0.07 0.08 10,063 | |
5 0,00k 0.09 0,09 10,078 | | _
6 0.00 0.9 0,08 Lo 0k :
]
O 1 2 loog | 0go | c.r7 ] 10.083 | |
/0 . 0.08 o7 | o5 voee | |
| t
// 2,13 0.04 2,0 b 10.078 | |
[2 013 0.07 0, /0 0,700 l
P 0,09 0,]0 0.07 10,088 | | B
22 0,06 0,0¢ 0,0¢ 10,060 |
23 0.1 0.06 0,05 | 0,078 :
- B 7 1
2y 0,09 | 0,06 | Cot Locro | |
2 0,08 0.0¢ ¢ 08 ' pogo | |
|
L/ , B N Y Waafh g
Al Feadings i aieeye ol WAL C LN
i i
o L i |
o AV ne ll E 0,05 li
3 | o B I A S
| |
,,,,,, L . _ S B I _v:#,,,,,_-¥ R
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® A R
. - ﬂ ﬁki_}_ ,,,,,, 4
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. - - _ S S
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{CONTINUED

ON REVERSE SIDET




Srer ¥ /7("";/75'/150' ZS?L e Fof
CALIBRATION DATA SHEET

asc_3-ore-o08 - we Z85 MALLH /96 L |
Creorrereics| 71 -rovn-100| As Moteo/  |aTP 7906007 | p5Lf
' - CALIRATION __ EQUIPMENT
CALIBRATION DATA
READING OR VALUE V| omcx one CALIBRATION TOLERANCES
"!('n " @ ' ) (3) (1] m(s) mw(:‘; = ; m [(]
Keloporse  Jost~ =iNa Vh 24k (774 [¢3 X DFae
SN 157 | 2.d 32 Micis o] |
z 0.18 | 0.1 0.4 10./63 | |
/i 0.20 0. 0.2 0.2/8 !
. I
A 0.15 0,/8 2,11- 10.2/8 | |
Q 7 0./9 0.18 0.15 10.170 }
/L 040 0,23 0.0 Ep,z/o !
2/ 0.17 0.10 0.8 10,18/ :
/2 KT 0.2 0.1 10,203 {
/9 2,17 2.4¢ 0.20 10.078 | |
22 . 0.15 0.0 0.9 10.173 !
23 0,17 0,18 0.17 Eo,l?} !
29 0.16 0.19 0,21 10./83 |
25" 0.13 0.16 0.1y 14,193 :
! i
4 - : ! a2 s 4l gl ﬁ” 2 !
Al peadlings are d'ac’?; it N WW
/ 24 Mool o0
| i
| {
| ]
' !
i i
@] | |
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i i
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(CONTIUED ON REVERSE SOE}




STEP 5 PosT

CALIBRATION DATA SHEET

AGC 3-024-008

DATE Z{MM(H /7661

Conri00 -y TEST  Fhaec j0oF)]

MANUFACTURER MODEL NO SERIAL NO PROCEDURE NO T NICIAN . §
{ Romerrics |TE-/09A-200 | hs Motoad  |47P 7905-007 %‘%@{Eg /Qg
S CALTBRATION _EQUIEMENT — e — %
- LEA 4232 -3 | )§73937 [224u /F0t
LEA 983C -B | IS 4648% |27 0c7 (966
— ] 8
CALIBRATION DATA R
READING OR VALUE ¥V | CHECK ONE CALIBRATION TOLERANCES
comecreo Commezrion
PROC. FUNCTION TESTED NOMINAL MEASURED VALUE OF ERROR LOWER LIMIT UPPER  LIMIT
STEP NO COLUMN ACTUAL VALUE
[0} @ (3) (4 (s) [l | (148 - (G}
Vi LS/ E T o ey TH TeT] |
Sy RLYE 0 T i i
s AL R S %,,,,,,,,A__,, .,JI—, I
¢y, G AL AP/ N7
BRI e /0 ety /¥ ArAX. : A Ay }
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) £2 /0. | |
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’2 70.7 &/ /0.7 ' |
’9 77.6 g Jog Nl
24 77 | £2 | r0.b I )
) T
27 7.4 £2 10.£ ! ! B
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TCONTINUED ON REVERSE SIDE)




STEP b PesT  JNSUuLhTrrIon TEST FPaace I of))
CALIBRATION DATA SHEET
aSC_ 3-028-008 DATE ZKMMCJT 196GJ
(Nromereies | 7T —so4a-z00| As Neload |p7p 7905007 /2}’
CALIGRATION __EQUIPMENT = — '
BEEEL W T R )
A E [ 299 /512 /S
CALIBRATION DATA
READING OR VALUE V' | oox one CALIBRATION TOLERANCES
PROC. FUNCTION TESTED NOMINAL MEASURED VALUE OF :'l:ﬂzmm LOWER LIMIT UPPER LMNT
STEP NO. . COLUMN ACTUAL VALUE
{1 ) (3) {8) _ (8) _ {8) T [24] T [(]
Sk 6 IS0t n T JeCTT ! !
, RPEace { !
s/"/ 1OMEE mu, : :
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O 5 D rood | l
[4 D> /0 goa I !
9 > /0.000 : !
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4/ 7 10 000o | |
/2 > 10 900 ! !
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Enclosure 8
0700:1161

AEROMETRICS
CHROMEL-CONSTANTAN

THERMOCOUPLE EMF vs TEMPERATURE TABLE



Theruocouplc EiF vs Tewmperature Table

ARROLFETRICS

Chroacl-Coustantan

Leaperature v, Out

Y5 No load 1000 Iload
-273 0,787 2.763
-272 9.776 Q,742
-271 n,7°5 C.76]
-270 n.725 n.761
- 000 T.704 0,740
~209 0,721 0,757
-257 5,775 0,750
266 2,775 0,751
- 245 c.771 2,747
- 204 9.767 2,743
-2673 2.753 9,737
-0h2 9.755 ~.735
-261 0,7%2 0,72
-200 2.747 070
-270 o701 0717

nna 2,73% n7.2
- 257 N,72% ~nInr
-~ 200 ".721 nLeon
-258 0,713 "L ren
- 24 0.705 N2
__2""') [a TN A o N ﬂ.l17'2
-nma a,6"" ~ornn
=201 n,677 PR
- 250 n,0R AL
=240 a,6en 0,70
-2 9,646 0,004
-247 n.637 “,h1t
- 240 0,620 e,607
=245 9.614 0,502
-244 0,602 fLEOD
-243 2,520 2.503
242 0,575 0.555
-241 2,566 Y2

Temperature mv, Oui
°c No Load 100X load
=240 9.554 2.532
-230 2.541 2.51"
-233 9.527 2.506
-237 2.514 0,493
-236 9.500 9.479
~235 2,456 9.065
=234 9.472 2.451
-233 9.453 9.437
-232 9.443 9.422
-231 2.427 2.406
-230 9.41n 9,370
=279 N.3% 2374
-273 9.377 .57
-227 0,359 2,337
=226 9.342 9,322
=228 0,322 9.303
-224 2.304 0,295
-223 2.275 0,201
-222 9,265 T, 247
=221 2.246 9.225
-220 ".227 2.20°
-210 9,207 2.179
-21°7 7,177 2.15°
=217 9.160 0,145
=216 2.145 9.12°
-21° 9.124 9.107
-214 °.103 2.00A
-213 2,08 9.064
-212 2.059 2.042
-211 7.036 9,020



Teanerature
20 ?i{.w.%_
-21N
- 200
-200
-2N7
-206

20
= ?_f\/’,
e Tal!
-2
ETeS!

=700
-19"
-100
-107
=126

-10°
~ 174
~171
~-192

=107

=190
-1nn
=180
-107
-17n

~-108
-154
-103
-172
-101

~-170
-17%
-173
=177
-17¢

-175
=174
-17%
-172
-171

1 Toad

W Out

1007 Tead

n,N13 2.907
0.090 3.074
1,907 5.250
5.4 2,n27
a,n20 n,mM3
£, n0n .00
n, 072 ~ L rh
D.000 nL,030
7023 o,nn7
AL f.77
7.773 ~L757
nL747 2,732
TL721 PLINA
0.H05 TL0tN
5,660 P
N.042 "Lr27
7,605 s.nnn
ST T3
G, NA0 ~LRhT
2.07%2 D.000
n.005 RO
00077 T4
D N0 A (R
c.h20 L.t
1,300 8,177
a,302 e TR
N.332 L3
fL.3N? ~L.onr
D272 D250
o242 Senne
0213 G100
¢.163 PSS
5.152 2,130
2,121 5.10°0
3.071 3.070
3.001 3,047
3,030 3.017
7.993 7.055
7.967 7.054
7.936 2.924

Temperature

mv. Qub

.5 No_load 100X Toad
-170 7.905 7,892
-167 7.873 7,560
-149 7.341 7.025
-157 7.308 7.790
-16¢ 7.777 7.704
~17n 7.744 7.731
=104 7.711 7.0699
-1n1 7.677 7.065
-1 7.644 7.632
-161 7.610 7.590
-170 7.577 7.505

1°n 7.5M3 7.531
-150 7.50° 7.4977
=15 7.470 7.467

154 7.440 7.427°
-150 7.005 7.372
-1nh 7.370 7.350

153 7.3504 7.343
-1572 7.2083 7.207
~-151 7.264 7.252
- 150 7.227 7.215
- 140 7.191 7.1°0
-143 7.150 7.144
-147 7.119 7.107
114 7.033 7.072
~140 7.045 7.035
- 144 7.009 6,090
- 143 5,072 GO0
-1h? 6,935 (920
141 6,090 fo 057
- 140 H, 300 5.040
-13° 6,022 6.011
-135 6,784 6,774
-137 6.7406 6.735
-136 6,705 6.697
-135 6,669 6./59
-134 6.630 6,620
-133 6.591 6.581
-132 6.552 5.541
-131 6,512 6.502




Tenperature _tw,. Out
" Lio load 100X load
-120 6.472 6.462
-.a0 ¢.433 6.423
-123 6.393 6,303
-127 6.354 6344
=126 6.313 6.303
-125 6.273 5.263
-124 6.232 6.223
-123 6,101 6.182
-122 6.150 6.140
-121 6.104 6.0n4
-120 6.067 6.055
-119 6,025 A.01%
-118 5.983 5.974
-117 5.942 5.032
-116 5.900 .91
-115 5.857 5,847
-114 5.814 5.305
-113 5.771 5.753
-112 5.729 5.720
-111 5.686 5.677
-110 5.642 5.633
-10¢ 5.599 5.57%1
-1083 5.556 5.547
-107 5.512 Z.503
-106 5,468 5450
-105 5.423 5.415
-104 5.379 5.371
-103 5.335 5.326
-102 5.290 5.202
-101 5.245 5.237
-100 5.200 5.102
- %9 5.155 5.147
-° 5.110 5.102
- 97 5.064 5.056
- 96 5.018 5.010
- 95 4.972 4,965
- 9 4.926 4,919
- 93 4,881 4,873
- 92 4,835 4,827

4,788 4,781

- 91

Temperature mv. Out
°c 0 Load 100K Load
- 90 4,741 4,734
- 89 4,594 4,607
- 38 4,643 4,644
- 087 4,601 4,594
-8 4,553 4,545
- 35 4,504 4,400
- D4 4,450 4,452
- 73 h.411 4.404
- 22 4.363 4,356
-2 4.315 4,309
- Q 4,267 4,261
- 70 4,217 4,211
- 75 4,171 4,154
- 77 4,123 4,117
- 7% 4,075 4,160
- 75 4.025 4,020
- 74 3.977 3.9071
- 73 3.929 3.923
- 72 3.579 3.273
- 71 3.230 3.524
- 70 3.701 3.775
- 9 3.731 3.725
- 63 3.681 3,676
- 67 3.032 3,620
- 66 3.592 3.577
- 45 3,533 3.527
- 64 3.482 3.476
- 63 3.431 3.426
- 62 3.321 3.375
- 61 3.330 3.325
- 60 3.27¢9 3.274
- 59 3.229 3.224
- 58 3.178 3.173
- 57 3.126 3.121
- 56 3.076 3.071
- 55 3.024 3.019
- 54 2,972 2,968
- 53 2.921 2.916
- 52 2.869 2.865
- 51 2.787 2,783



;.(— )(‘LuLHle

- 50
40
=45
-7

-45
N
-43
=42
-41

=40
-39
-32
-37

-35
~34
-33
~-32
-31

-15
=14
-13
-12
-11

__nv. Out

fio_load 100X Los
2.765 2.761
2.713 2.709
2.060 2.656
2.608 2.604
2.555 2,551
2.503 2.499
2,450 2,446
2.306 2.393
2.344 2.340
2.290 2,207
2.237 2.234
2.184 2.1°0
2.130 2.127
2.076 2.073
2.023 2.020
1.263 1,048
1.915 1.012
1.260 1,757
1.7005 1,703
1.751 1,740
1.676 ek]
1.641 r.30
1.57%7 1.5%4
1,532 1,550
1,470 1,472
1,421 1.417
L.,Gﬂ 1.57
1,319 L.oen
IVARE 1200
1,177 1oy
1,127 .14
1,007 1.00n0
1.021 1.n2N
0.N7% 0.973
N.918 0.017
0.962 n,n61
0,006 0,7N%
0,760 n.,743
0,007 0,771
0.636 0,035

Tcpexature

o

]
— P W N

Lo =D

I~ o un

WD or

D BN SO TS TR S
ol R e R

o2
A

fols B S B
~I

rJ
=2 03

mv, Out .

Yo Load 100 Load
0.578 0.577
0.521 0.521
C.h62 N, 052
0.405 0,405
0.347 C.3N7
0.258 0.20°
0.230 n.230
0.171 0.171
0.113 0.112
0.055 0,055
0.004 0.004
~-0.053 -0.053
-0.110 -0.110
-0,168 -0.163
-0.226 -0,226
-0.282 ~0.252
-0.341 -0.341
-0.399 -0,5%¢
-0.457 -0.457
-0,515 ~0.515
-0.574 0,574
~0,632 -0,032
-0,6721 -0.0601
-0.749 -0,700
0,505 ~0,0"
-0.7307 -0,07"
0,020 -0.,7727
-N,0nNn0 w0,
1,045 =L N44
SR R 0 ~1.105

162 -1,1h60
~:.”21 S A
“.-‘4" "]-2\\;
-1.340 -L.342
~-1.30N -1.400
~1.400 - L 00
-1.51" = 1540
-1.579 -1.57%0
-1.540 -L.0A1
-1,700 -1,7C1



100% load
-1.761
-1.322
"10942
-?-003
'20062
"'?.o 1?‘['
=2.246
-2.307
=2.563
-2.3A7
-20(}')2

-

[\
o load
-
D
[

1
-2.24
-2.306

-1.760
-1.000
-1.241
~2.002
-2.001
~2.507
~2.506
-2¢400

131
ad
-0

o,
C
30
P}
34
3n
Hn
L1
L2
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TRANSDUCER OUTPUT CORRECTION

CURVES FOR 13 PRODUCTION TRANSDUCERS
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FABRICATION DRAWINGS

FOR MODEL RJ-100 THERMOCOUPLE REFERENCE JUNCTION
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